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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for manufacturing 
a ceramic structure by which it is possible to efficiently form a part 
with which a material to be joined is not joined, with high precision 
when joining the material to be joined to a green molded body. 
SOLUTION: This method for manufacturing a ceramic structure 
comprises forming a self-adhesive layer on the surface of a green 
molded body 1 by applying a self-adhesion inductive liquid of such a 
nature that a binder to be added to the green molded body 1 is 
dissolved or caused to swell and bring a material to be joined 21 
into contact with the surface of the self-adhesive layer under such 
a state. Thus a joint form is made by jointing the green molded body 
1 with the material 21 through the self-adhesive layer. In addition, 
prior to the application of the self-adhesion inductive liquid, a joint 
blocking layer 6 made up of a material insoluble or hardly soluble in 
the self-adhesion inductive liquid is previously formed on some part 
of the entire surface of the green molded body 1, where the joining 
with the material 21 needs to be avoided. Consequently, the binder 
is prevented from coming into contact with the self- adhesion 
inductive liquid, so that the self-adhesion layer is not formed. 
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PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a ceramic structure by which it is possible to 
efficiently form a part with which a material to be joined is not 
joined, with high precision when joining the material to be joined to 
a green molded body. 

SOLUTION: This method for manufacturing a ceramic structure 
comprises forming a self-adhesive layer on the surface of a green 
molded body 1 by applying a self^adhesion inductive liquid of such 
a nature that a binder to be added to the green molded body 1 is 
dissolved or caused to swell and bring a material to be joined 21 
into contact with the surface of the self-adhesive layer under such 
a state. Thus a joint form is made by jointing the green molded 
body 1 with the material 21 through the self-adhesive layer. In 
addition, prior to the application of the self-adhesion inductive 
liquid, a joint blocking layer 6 made up of a material insoluble or 
hardly soluble in the self-adhesion inductive liquid is previously 
formed on some part, of the entire surface of the green molded 
body 1, where the joining with the material 21 needs to be avoided. 
Consequently, the binder is prevented from coming into contact 

with the self- adhesion inductive liquid, so that the self-adhesion layer is not formed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The adhesive layer formation process which forms an adhesive layer in the front face of the 
substrate Plastic solid which fabricates the kneading object containing ceramic powder and a binder in a 
predetermined configuration, and is acquired by applying an adhesion induction liquid with the property to 
make said binder dissolve or swell, The junction process which joins said substrate Plastic solid and said 
solder-ed through said adhesive layer, and forms a zygote by contacting solder-ed on this front face in the 
condition, In advance of spreading of said adhesion induction liquid, into the part which wants to produce 
junction between said transconjugants among the front faces of said substrate Plastic solid The junction 
blocking layer formation process which forms beforehand the junction blocking layer which consisted of 
insoluble or poorly soluble ingredients to said adhesion induction liquid, It sets including the baking process 
which calcinates said zygote into the formation part of said junction blocking layer of said substrate Plastic 
solid front face. The manufacture approach of the ceramic structure characterized by forming said adhesive 
layer by preventing contact into said binder and said adhesion induction liquid by this junction blocking 
layer. 

[Claim 2] It is the manufacture approach of the ceramic structure according to claim 1 that the thing of the 
quality of the material oleophilic in said binder is used, that to which said adhesion induction liquid makes a 
subject an organic solvent with the property to make the binder dissolve or swell is used, and said junction 
blocking layer is formed with the ingredient of a hydrophilic property. 

[Claim 3] Said junction blocking layer is the manufacture approach of the ceramic structure according to 
claim 1 or 2 formed with the ingredient which decomposes or evaporates in .the burning temperature in said 
baking process. 

[Claim 4] Said junction blocking layer is the manufacture approach of the ceramic structure according to 
claim 1 to 3 which is what is formed by evaporating said solvent after applying or printing the coating-like 
object which made the predetermined solvent dissolve thru/or suspend said insoluble or poorly soluble 
ingredient to said adhesion induction liquid on the front face of said substrate Plastic solid. 
[Claim 5] Said coating-like object is the manufacture approach of the ceramic structure according to claim 4 
constituted including the vehicle which consists of polymeric materials for film production dissolved in said 
solvent and this, and the viscous adjustment granular object which adjusts the coefficient of viscosity of said 
coating-like object according to the rate of a compounding ratio to the inside of said vehicle while consisting 
of insoluble or poorly soluble ingredients granular to said solvent and distributing in said vehicle. 
[Claim 6] Each of said polymeric materials for film production and said viscous adjustment granular objects 
is the manufacture approach of the ceramic structure according to claim 5 constituted with the ingredient 
which decomposes or evaporates in the burning temperature in said baking process. 

[Claim 7] It is the manufacture approach of the ceramic structure according to claim 5 or 6 which is that to 
which said solvent makes water a subject and said polymeric materials for film production make alkali salt 
of a carboxymethyl cellulose a subject in said coating-like object. 

[Claim 8] It is the manufacture approach of the ceramic structure according to claim 6 or 7 which is the 
particle (henceforth a carbon particle) to which said viscous adjustment granular object makes carbon a 
subject in said coating-like object. 

[Claim 9] It is the manufacture approach of the ceramic structure according to claim 7 or 8 that said solvent 
makes water a subject, said polymeric materials for film production make alkali salt of a carboxymethyl 
cellulose a subject in said coating-like object, and the 25-degree C coefficient of viscosity of this coating- 
like object is adjusted in the range of 100 - 1200 dPa-s and. 

[Claim 10] The manufacture approach of the ceramic structure according to claim 8 or 9 adjusted in said 
http://www4.ipdl.ncipi.go.jp/c^ 9/28/2005 
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coating-like object in the range whose mean particle diameter of said carbon particle is 4-30 micrometers. 
[Claim 1 1] It is the manufacture approach of the ceramic structure according to claim 8 to 10 that said 
polymeric materials for film production make alkali salt of a carboxymethyl cellulose a subject in said 
coating-like object, said viscous adjustment granular object is said carbon particle, and ratio WB/WP of 
AUW WB of said polymeric materials for film production to AUW WP of said viscous adjustment granular 
object in said coating-like object is adjusted in 0.2-0.4. 

[Claim 1 2] Said junction blocking layer is the manufacture approach of the ceramic structure according to 
claim 2 to 5 formed in a subject in gum arabic. 

[Claim 13] Said substrate Plastic solid is a ceramic green sheet. Said transconjugant It is the ceramic 
granule-like object of a large number fixed in the condition of having distributed to the predetermined field 
of the ceramic green sheet front face. Said ceramic green sheet It is the manufacture approach of the ceramic 
structure according to claim 1 to 12 formed in the field of the predetermined width of face which being cut 
in the thickness direction along with a predetermined cutting plane line is planned, and said junction 
blocking layer includes said cutting plane line to said ceramic green sheet, and meets this. 
[Claim 1 4] The sensing element by which said ceramic structure was constituted from an oxide 
semiconductor on the surface of the ceramic substrate is unified by junction. In the plane of composition of 
this ceramic substrate and a sensing element It is the ceramic structure which has the structure laid 
underground after many ceramic granule-like objects had distributed so that those both sides might be 
straddled. The ceramic substrate It is what is formed by calcinating the substrate Plastic solid divided by 
cutting from the ceramic green sheet of one sheet. While carrying out the multi-statement of two or more 
sheet parts which should serve as said substrate Plastic solid respectively to said ceramic green sheet so that 
the field (henceforth a component junction field) where junction of said sensing element was planned may 
adjoin mutually Along with each boundary part of the component junction field which they-adjoins, form 
said junction blocking layer, and said adhesion induction liquid is applied so that these two or more 
component junction fields may be straddled. While forming said adhesive layer in these components 
junction field, it has wrap magnitude for said two or more adjoining component junction fields in one. And 
it is made to hold, where said ceramic granule-like object is distributed to the sheet surface of the particle 
maintenance sheet which consisted of flexible ingredients. By piling up this particle maintenance sheet to 
said ceramic green sheet so that the maintenance side side may counter with said component junction field, 
and imprinting said ceramic granule-like object held at this to each component junction field Fix this 
ceramic granule-like object in the condition of having distributed through said adhesive layer, to each 
component junction field, and the cutting plane line which passes along the formation section of said 
junction blocking layer cuts this ceramic green sheet after that. The manufacture approach of the ceramic 
structure according to claim 1 to 13 which divided this into said two or more substrate Plastic solids. 
[Claim 15] Said ceramic granule-like object is the manufacture approach of the ceramic structure according 
to claim 13 or 14 which is a spherical alumina baking object. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the manufacture approach of the ceramic structure which prepared the 
opening into layered products, such as a sensing element of an oxygen sensor, this invention relates to the 
manufacture approach of the ceramic structure obtained by calcinating this, after joining predetermined 
solder-ed to non-calcinated Plastic solids, such as a ceramic green sheet, especially. 
[0002] 

[Description of the Prior Art] For example, although gas sensors, such as an oxygen sensor which uses oxide 
semiconductors, such as a titania, as a sensing element, have the structure which joined and unified the 
sensing element in the ceramic substrate which laid the resistance exoergic heater underground, in order that 
they may heighten the junction force between this sensing element and a ceramic substrate, distributing and 
laying many alumina corpuscles underground is performed so that both may be straddled in the plane of 
composition. 

[0003] Generally such a ceramic sensor is manufactured by the following approaches. Namely, although the 
above-mentioned ceramic substrate is formed by calcinating respectively the Plastic solid (henceforth a 
substrate Plastic solid) which is not calcinated [ which divided the ceramic green sheet (or the layered 
product) by cutting, and was obtained by it / two or more ] As first shown in drawing 12 (a), the multi- 
statement of two or more sheet parts G which should serve as a substrate Plastic solid respectively is carried 
out to the ceramic green sheet S so that the field (component junction field) A where junction of a sensing 
element was planned may adjoin mutually. Subsequently, apply an organic solvent so that these components 
junction field A may be straddled, and the resin binder contained in the ceramic green sheet S is made to 
dissolve thru/or swell partially, and an adhesive layer is formed in the spreading side. Next, by making two 
or more adjoining component junction fields A hold, where an alumina corpuscle is distributed to the silicon 
rubber sheet R of wrap magnitude in one, and piling up and sticking this to the ceramic green sheet S by 
pressure, as shown in drawing 12 (b), the held alumina corpuscle P is imprinted by each component junction 
field A. Then, this ceramic green sheet S is divided into two or more substrate Plastic solids G by cutting 
thru/or punching. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned approach, as shown in 
drawing 12 (b), the imprint field of the alumina corpuscle P is formed in one ranging over the component 
junction field A which adjoins mutually, and the cutting plane line C for dividing into substrate Plastic solid 
G will cross this imprint field, and will be formed. Temporary quenching of this alumina corpuscle P is 
carried out, and it is harder than the ceramic green sheet S. At this time, as shown in drawing 1313 (a), the 
alumina corpuscle P located on a cutting plane line C may be depressed with a cutting cutting edge (or 
blanking punch), and many groove blemishes Y may be formed in the side face (cutting plane) of substrate 
Plastic solid G. When such a blemish Y is formed, as shown in this drawing (b), it may remain as blemish Y' 
also on the side face of ceramic substrate H which calcinates this and is obtained, for example, stress may 
concentrate on this blemish Y 1 at the time of heating at a heater, and Crack K etc. may be produced. 
Moreover, the following problems may arise apart from this, namely, — if blemish Y f is formed in the side 
face of ceramic substrate H as shown in drawing 13 (c) although the oxide-semiconductor layer as a sensing 
element is formed by piling the paste containing the powder of this oxide semiconductor in the location 
equivalent to the component junction field of the above-mentioned ceramic substrate after baking, and 
calcinating this secondarily — the above-mentioned paste L — this slot Y' — being transmitted — liquid — 
whom — a lifting — easy — it becomes. 
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[0005] In order to solve the above problems, it is effective to form the field to which an alumina corpuscle is 
not made to adhere along with the above-mentioned cutting plane line C of the ceramic green sheet S. The 
approach of preventing adhesion of the alumina corpuscle P to this masking part is proposed by masking the 
surface part of a request of the ceramic green sheet S using the mask member which consisted of metals etc., 
and subsequently imprinting the alumina corpuscle P there. However, by this approach, production of a 
mask member is troublesome, costs start and also there are anchoring and the fault which demounts and an 
activity takes time amount of a mask member. Moreover, in case the alumina corpuscle P distributed by the 
silicon rubber sheet R ( drawing 12 (a)) is imprinted, there is also a problem into which the alumina 
corpuscle P located corresponding to the edge of a mask member is sheared between these mask members in 
connection with forcing of a rubber sheet R, and is divided. 

[0006] In case the technical problem of this invention joins transconjugants, such as an alumina corpuscle, 
to substrate Plastic solids, such as a ceramic green sheet, it is to offer the manufacture approach of the 
ceramic structure which is efficiently highly precise and can form the part by which a transconjugant is not 
joined to the part of a request of the substrate Plastic solids near [ above-mentioned ] the cutting section etc. 
[0007] 

[Means for Solving the Problem and its Function and Effect] In order to solve an above-mentioned technical 
problem, the manufacture approach of the ceramic structure of this invention The adhesive layer formation 
process which forms an adhesive layer in the front face of the substrate Plastic solid which fabricates the 
kneading object containing ceramic powder and a binder in a predetermined configuration, and is acquired 
by applying an adhesion induction liquid with the property to make the above-mentioned binder dissolve or 
swell, The junction process which joins a substrate Plastic solid and solder-ed through an adhesive layer, 
and forms a zygote by contacting solder-ed on this front face in the condition, In advance of spreading of an 
adhesion induction liquid, into the part which wants to produce junction between transconjugants among the 
front faces of a substrate Plastic solid The junction blocking layer formation process which forms 
beforehand the junction blocking layer which consisted of insoluble or poorly soluble ingredients to the 
adhesion induction liquid, It is characterized by forming an adhesive layer including the baking process 
which calcinates the above-mentioned zygote by preventing contact into a binder and an adhesion induction 
liquid by this junction blocking layer in the formation part of a junction blocking layer of a substrate Plastic 
solid front face. 

[0008] That is, in the formation field of this junction blocking layer, it is certainly avoidable that a junction 
condition is formed between a transconjugant and a substrate Plastic solid because a junction blocking layer 
prevents the dissolution of a binder thru/or swelling with an adhesion induction liquid. 
[0009] In addition, it is necessary to use as an insoluble or poorly soluble ingredient the ingredient which 
forms a junction blocking layer to an adhesion induction liquid as above-mentioned. In this case, "poor 
solubility" says that it is the thing of extent from which the solubility to the adhesion organic liquid of the 
above-mentioned ingredient does not produce adhesion / maintenance capacity over a transconjugant, when 
an adhesion organic liquid is applied. Moreover, the solubility to the adhesion induction liquid of the 
ingredient which forms a junction blocking layer must be smaller than the solubility to the adhesion 
induction liquid of the above-mentioned binder component at least. 

[0010] Although a ceramic green sheet is generally manufactured using an oleophilic binder (organic 
binder), that to which an adhesion induction liquid makes a subject an organic solvent with the property to 
make that binder dissolve or swell is used in this case. And a junction blocking layer can be formed with the 
ingredient of a hydrophilic property. Moreover, the kneading object for manufacturing a ceramic green sheet 
can be made to contain either to ceramic powder even if there are few plasticizers besides the above- 
mentioned binder, deflocculatants, and solvents as a shaping assistant. 

[001 1] In addition, as an ingredient of the above-mentioned hydrophilic property which constitutes a 
junction blocking layer, what makes a subject the alkali salt of a carboxymethyl cellulose, especially 
carboxymethylcellulose sodium can be used (for example, cello gene (trade name: Dai-Ichi Kogyo Seiyaku 
Co., Ltd.)). Moreover, besides this, gum arabic, polyvinyl alcohol, a polyvinyl pyrrolidone, a dextrin, starch, 
etc. are meltable in water, and various organic substances with the property which is hard to dissolve in an 
organic solvent can be used. Moreover, if it does not dissolve in the organic solvent used as an adhesion 
induction liquid, the quality of the material which does not have especially a hydrophilic property can also 
be used. 

[0012] If it forms with the ingredient which decomposes or evaporates in the burning temperature in a 
baking process, since the component of a junction blocking layer stops being able to remain easily on a final 
baking object, a junction blocking layer is convenient. 
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[0013] Next, a junction blocking layer can be formed by evaporating a solvent, after applying or printing the 
coating-like object which made the predetermined solvent dissolve thru/or suspend an insoluble or poorly 
soluble ingredient to an adhesion induction liquid on the front face of a substrate Plastic solid. Thereby, 
moreover, a junction blocking layer can be formed with high degree of accuracy very well. A junction 
blocking layer can form for example, the above-mentioned coating-like object by carrying out pattern 
printing by screen-stencil etc. 

[0014] That in which the polymeric materials for film production were dissolved to the predetermined 
solvent can be used for a coating-like object. For example, when forming the junction blocking layer of a 
hydrophilic property, a solvent can use what makes water a subject and the polymeric materials for film 
production can use a water-soluble thing. Since the defect by air bubbles etc. is hard to be formed into the 
film with which what makes a subject the alkali salt of a carboxymethyl cellulose, especially 
carboxymethylcellulose sodium is formed of spreading as such polymeric materials for film production, it 
can be used suitable for this invention. 

[001 5] When it is going to apply the coating-like object of a hydrophilic property to the substrate Plastic 
solid using an oleophilic binder here, a coating-like object may be unable to perform formation of ******** 
and a junction blocking layer with a sufficient precision on the front face of a substrate Plastic solid. In such 
a case, while consisting of insoluble or poorly soluble ingredients granular to the vehicle which consists of a 
solvent and polymeric materials for film production dissolved in this as a coating-like object, and a solvent 
and distributing in a vehicle It is effective if the thing containing the viscous adjustment granular object 
which adjusts the coefficient of viscosity of a coating-like object according to the frictional force between a 
vehicle and an own front face according to the rate of a compounding ratio to the inside of a vehicle is used. 
That is, it is going to collect round the coating-like object which made the solvent which makes water a 
subject dissolve thru/or distribute the polymeric materials for film production with the boundary tension 
between substrate Plastic solids, and ******-comes to be easy of an object on a front face. If the above- 
mentioned viscous adjustment granular object is blended by making this into a vehicle, when a granular 
object intervenes between vehicles, it will become the form where a flow of a vehicle is controlled, see and 
the upper coefficient of viscosity is raised. Thereby, the layer of the coating-like object applied thru/or 
printed can overcome the above-mentioned boundary tension, can maintain a film condition now, and can 
raise now the formation precision of a junction blocking layer. 

[0016] In this case, if the ingredient which decomposes or evaporates in the burning temperature in a baking 
process constitutes, since the component of a junction blocking layer stops being able to remain easily on a 
final baking object, each of polymeric materials for film production and viscous adjustment granular objects 
is convenient. 

[0017] It is good for a vehicle to specifically consist of a solvent which makes water a subject, and 
polymeric materials for film production which make alkali salt of a carboxymethyl cellulose a subject 
mainly as such a coating-like object. Moreover, compatibility with this vehicle has the good particle (carbon 
particle) which makes carbon a subject as a viscous adjustment granular object, and the coefficient-of- 
viscosity adjustment effectiveness is high, and since it is moreover burned down by baking, it is suitable. In 
addition, "carbon" shall mean a graphite, amorphous carbon, or those mixture. And when it constitutes a 
coating-like object from this combination, the 25-degree C coefficient of viscosity of this coating-like object 
is good to adjust in the range of 100 - 1200 dPa-s (DESHIPA scull second (= POWAZU)). When coefficient 
of viscosity becomes less than 100 dPa-s, there is a case where a coating-like object ******-comes to be 
easy on the front face of a substrate Plastic solid, and it becomes impossible to form a junction blocking 
layer with a sufficient precision. On the other hand, if coefficient of viscosity exceeds 1200 dPa-s, smooth 
spreading of a coating-like object becomes difficult, and the formation precision of a junction component 
layer may be spoiled on the contrary. In addition, the 25-degree C coefficient of viscosity of this coating- 
like object is good to adjust in the range of 200 - 800 dPa-s more desirably. 

[0018] In addition, in order to adjust the coefficient of viscosity of a coating-like object in the above- 
mentioned range, it is good to adjust the rate WR of a compounding ratio of the polymeric materials for film 
production in 3 - 12.5% of the weight (desirably 6 - 9.5 % of the weight) of the range. Moreover, the rate 
WP of a compounding ratio of a viscous adjustment granular object of adjusting in 30 - 50% of the weight 
(desirably 35 - 45 % of the weight) of the range is good. Moreover, total quantity WR+WP of the polymeric 
materials for film production and a viscous adjustment granular object is good to adjust in 30 - 45% of the 
weight (desirably 35 - 40 % of the weight) of the range. 

[0019] Moreover, it is good to adjust in the range whose mean particle diameter of a carbon particle is 4-25 
micrometers. If this mean diameter is set to less than 4 micrometers, it becomes difficult to carry out 
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homogeneity distribution of the granular object into a vehicle, and the non-printed defect by the blinding of 
a screen mask will occur, or it will become easy to produce the defect of air bubbles etc. in the **** field of 
distribution of a granular object. On the other hand, since the contact surface area of a vehicle and a granular 
object decreases, the configuration maintenance force of the film by friction will become insufficient, and it 
will become easy to produce the defect of the crack of the poor pinhole appearance of a printing side, and a 
printing side, air bubbles, etc., if a mean diameter exceeds 30 micrometers similarly. 
[0020] Furthermore, in the above-mentioned coating-like object, ratio WB/WP of AUW WB of the 
polymeric materials for film production to AUW WP of the viscous adjustment granular object in this 
coating-like object is good to adjust in 0.2-0.4. When WB/WP becomes less than 0.2, it becomes the 
sensibility which the viscous flow of a coating-like object was lost and got dry in the whole, and there is a 
case where smooth spreading thru/or smooth printing becomes impossible. Moreover, if WB/WP decreases 
further and becomes 0.1 or less, the effectiveness of junction inhibition will become inadequate. On the 
other hand, when WB/WP exceeds 0.4, the viscosity of a coating-like object becomes high too much, and 
there is a case where smooth spreading thru/or smooth printing becomes impossible similarly. 
[0021] In the above-mentioned approach, a substrate Plastic solid can be used for example, as a ceramic 
green sheet, and can use a transconjugant as the ceramic granule-like object of a large number fixed to the 
predetermined field of the ceramic green sheet front face in the state of distribution. And when it is planned 
that a ceramic green sheet is cut in the thickness direction along with a predetermined cutting plane line, a 
junction blocking layer can be formed in the field of the predetermined width of face which includes the 
above-mentioned cutting plane line of the ceramic green sheet, and meets this. According to this, since a 
ceramic granule-like object is not fixed to the formation field of a junction blocking layer (junction), it is 
prevented effectively that the ceramic granule-like object on a cutting plane line is depressed by the cutting 
cutting edge, punching punch, etc., as a result it is hard coming to generate a blemish etc. in the cutting 
plane of a ceramic green sheet. 

[0022] The above-mentioned approach is effective especially when manufacturing the ceramic structure 
which has the structure laid underground after the sensing element which consisted of oxide semiconductors 
on the surface of the ceramic substrate was unified by junction as the ceramic structure and the ceramic 
granule-like object of a large number over those both sides had distributed to the plane of composition of 
this ceramic substrate and a sensing element. In this case, although that ceramic substrate is formed by 
calcinating the substrate Plastic solid divided by cutting from the ceramic green sheet, it can be carried out 
as follows by application of this invention, for example. 

[0023] That is, while carrying out the multi-statement of two or more sheet parts which should serve as a 
substrate Plastic solid respectively to the ceramic green sheet of one sheet so that the field (component 
junction field) where junction of a sensing element was planned may adjoin mutually, a junction blocking 
layer is formed along with each boundary part of the component junction field which they-adjoins. Next, 
while applying an adhesion induction liquid so that two or more component junction fields may be 
straddled, and forming an adhesive layer in these components junction field, a ceramic granule-like object is 
made to distribute and hold at the sheet surface of the particle maintenance sheet which has wrap magnitude 
in one and consisted of flexible ingredients in two or more adjoining component junction fields. Then, this 
ceramic granule-like object is fixed in the condition of having distributed through the adhesive layer, to each 
component junction field by imprinting the ceramic granule-like object held to the ceramic green sheet at 
superposition and this in this particle maintenance sheet to each component junction field so that the 
maintenance side side may counter with a component junction field. And the cutting plane line which passes 
along the formation section of a junction blocking layer cuts this ceramic green sheet, and this is divided 
into two or more substrate Plastic solids, thus, the blemish accompanying [ if it carries out ] migration of a 
ceramic granule-like object to the time of cutting of a green sheet — being generated — being hard — as a 
result, the oxide-semiconductor powder paste heaped up on the ceramic substrate for sensing element 
formation [****/ producing a crack in a ceramic substrate at the time of heater heating ] — liquid — the 
fault of waking up whom is cancelable. Moreover, the use life of a cutting cutting edge or blanking punch 
can be raised. 

[0024] In addition, the above-mentioned junction blocking layer formed along the boundary of a component 
junction field needs to secure the width of face of extent which permits passage of a cutting cutting edge at 
least. Therefore, it can be said with the thickness of a cutting cutting edge that it is desirable to set up more 
greatly as one standard than the mean particle diameter of the above-mentioned ceramic granule-like object 
although the optimal width of face of a junction blocking layer will change. If the width of face of a junction 
blocking layer becomes smaller than this, a ceramic granule-like object will be depressed with a cutting 
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cutting edge at the time of cutting, and it will become easy to generate the above-mentioned blemish etc. 
[0025] In addition, the above-mentioned ceramic granule-like object used for manufacture of the ceramic 
structure can be used as the alumina baking object of the shape for example, of a ball. 
[0026] 

[Embodiment of the Invention] Hereafter, it explains with reference to the example which shows the gestalt 
of operation of this invention to a drawing. Drawing 1 - drawing 9 are the process explanatory views 
showing one example of this invention. Joined the sensing element which consists of an oxide 
semiconductor to the ceramic substrate, for example, the ceramic structure which should be manufactured is 
the structure for heater built-in ceramic sensors for oxygen detection. The ceramic substrate is manufactured 
by carrying out the laminating of two or more ceramic green sheets (only henceforth a green sheet), and 
calcinating this, and this structure is called the laminating form ceramic structure. Drawing 1 shows an 
example of the green sheet used for the manufacture with the top view. This green sheet 1 is manufactured 
by kneading alumina powder and oleophilic binders, such as polyvinyl butyral resin, ethyl cellulose, and a 
polyethylene glycol, and fabricating in the shape of a rectangular sheet. Moreover, in order to manufacture 
much structures from the green sheet 1 of one sheet, being divided into the sheet part 3 of two or more 
oblong rectangles by the cutting plane line 2 is planned. 

[0027] The penetration window part 4 for forming crevice 4 f for maintenance ( drawing 3 etc.) of the oxide- 
semiconductor powder paste with which each sheet part 3 serves as a raw material of a sensing element so 
that it may mention later there by using the end side of the sheet surface as junction fields (henceforth a 
component junction field) ( drawing 3 etc.) 23 of a sensing element is formed. And on both sides of the 
center line O of the rectangle-like green sheet 1 , on the both sides, it has arranged so that two or more 
above-mentioned sheet parts 3 may adjoin crosswise [ the ] mutually, respectively, and so that the formation 
side of the penetration window part 4 may turn into an outside about a center line O. Furthermore, the 
rectangular penetration window part 5 which meets the above-mentioned center line O is formed in the 
center of a green sheet 1 . 

[0028] As shown in drawing 2 , the junction blocking layer 6 is formed in one sheet surface of a green sheet 
1 by screen-stenciling the coating-like object of the below-mentioned hydrophilic property. This junction 
blocking layer 6 is formed so that it may become the predetermined width of face (for example, bigger 
width of face than the average diameter value of the alumina corpuscle as a transconjugant mentioned later) 
which meets the cutting plane line 2 in every direction in the formation side edge section of the penetration 
window part 4 of each sheet part 3, and the thickness is set up in 3 micrometers or more. 
[0029] Moreover, the green sheets 7 and 10 which have the almost same magnitude and configuration as this 
are produced independently [ the above-mentioned green sheet 1 ], and the metal paste patterned layer 1 1 
which becomes the latter with a built-in heater and its lead section about the metal paste patterned layer 8 
used as the lead section of a sensing element is formed in the former by screen- stencil etc., respectively. 
And the terminal areas 9 and 12 for energization are arranged, respectively in the location corresponding to 
the edge of each metal paste patterned layers 8 and 1 1 , and the laminating of the above-mentioned green 
sheets 1, 7, and 10 is carried out in this sequence from the bottom. At this time, an inferior-surface-of- 
tongue side is closed by the green sheet 7, and the penetration window part 4 of a green sheet 1 forms 
crevice 4 f ( drawing 3 etc.). Moreover, as for the metal paste patterned layer 8 of a green sheet 7, the 
terminal area 9 and edge of the opposite side shall be located in above-mentioned crevice 4 ! . Furthermore, it 
is formed in the location where the window parts 13 and 14 of the almost same magnitude and configuration 
as the window part 5 of a green sheet 1 correspond to green sheets 7 and 10, respectively. And in the above- 
mentioned laminating condition, terminal areas 9 and 12 project in the direction of a plate surface of a sheet 
in these window parts 5 and 13 and 14. 

[0030] In addition, in case the laminating of the green sheets 1, 7, and 10 is carried out, in advance of this, 
organic solvents (adhesion induction liquid), such as phthalic-acid n butyl, castor oil, and n butyl alcohol, 
are applied to the inferior surface of tongue of a sheet 1 , the top face of a sheet 7, and the top face of a sheet 
10. As shown in drawing 2 (c), of spreading of this organic solvent, the binder in a green sheet dissolves and 
becomes soft, and adhesive layers 15 and 16 are formed, respectively. The green sheets 1, 7, and 10 of each 
other will be joined by these adhesive layers 15 and 16. 

[003 1 ] Moreover, an organic solvent is applied also all over the top face of a green sheet 1 , and an adhesive 
layer 17 is formed. Here, in the part in which the junction blocking layer 6 of a hydrophilic property was 
formed, the dissolution of a binder to the above-mentioned organic solvent is prevented, and an adhesive 
layer 1 7 is not formed. In addition, that in which the polymeric materials for film production were dissolved 
to the solvent which makes water a subject can be used for the coating-like object for forming this junction 
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blocking layer. The polymeric materials for film production can use a water-soluble thing, for example, the 
thing which makes a subject alkali salt (especially carboxymethylcellulose sodium) of a carboxymethyl 
cellulose, or gum arabic. 

[0032] The green sheet 1 is formed using the above-mentioned passage oleophilic binder. And if it is going 
to apply the coating-like object 100 which made the solvent which makes water a subject dissolve thru/or 
distribute the polymeric materials for film production as shown in drawing 1 1 (a) for example, it is going to 
collect round with the boundary tension between green sheets 1, and will ******-come to be easy on a front 
face. So, in this example, as shown in this drawing (b), the polymeric materials for film production which 
make carboxymethylcellulose sodium a subject are dissolved in the above-mentioned solvent, a vehicle 111 
is made, and the coating-like object 110 which blends the carbon particle 1 12 as a viscous adjustment 
granular object with this, and is obtained is used. If it carries out like this, to be shown in this drawing (c), a 
flow of a vehicle 1 1 1 is controlled by friction between a vehicle 111 and the carbon particle 112, and 
apparent boundary tension can be controlled. Thereby, the layer of the coating-like object 110 applied 
thru/or printed can overcome the above-mentioned boundary tension, can maintain a film condition now, 
and can raise now the formation precision of a junction blocking layer. 

[0033] In addition, the coating-like object 1 10 is prepared so that the coefficient of viscosity in 25 degrees C 
may serve as the range of 100 - 1200 dPa-s (DESHIPA scull second (= POWAZU)). The rate WR of a 
compounding ratio of the polymeric materials for film production is adjusted in 3 - 12.5% of the weight 
(desirably 6 - 9.5 % of the weight) of the range, and, specifically, the rate WP of a compounding ratio of a 
viscous adjustment granular object is adjusted in 30 - 50% of the weight (desirably 35 - 45 % of the weight) 
of the range. Total quantity WR+WP of the polymeric materials for film production and a viscous 
adjustment granular object is adjusted in 30 - 45% of the weight (desirably 35 - 40 % of the weight) of the 
range. The mean particle diameter of the carbon particle 1 12 is adjusted in 4-25 micrometers. Furthermore, 
ratio WB/WP of AUW WB of the polymeric materials for film production to AUW WP of the carbon 
particle in the coating-like object 1 10 is adjusted in 0.2-0.4. 

[0034] The laminating of another green sheet 1 8 with which window parts 1 9 and 1 8a were formed in a 
center section and the both ends corresponding to crevice 4\ respectively is carried out to drawing 3 on the 
top face of the green sheet 1 of return and said condition. In this condition, the layered product 22 which 
carried out the laminating of the green sheets 1, 7, and 10 is pressurized and unified in that direction of a 
laminating by for example, the heating type press machine etc. with the temperature of 40 degrees C - 60 
degrees C. As shown in drawing 4 (it corresponds to the A-A cross section of drawing 3 ) after that, the 
crevice 23, i.e., the component junction field, formed of window part 18a After an organic solvent is applied 
again and an adhesive layer is formed, the silicon rubber sheet 20 which made the alumina corpuscle (for 
example, thing with a mean particle diameter of 140-180 micrometers) 21 hold all over one sheet surface 
after sticking by pressure etc. has distributed It piles up pressurizing so that the maintenance side side may 
counter with the top face of a green sheet 1 . 

[0035] At this time, as shown in drawing 4 , since the silicon rubber sheet 20 is flexible, it follows and 
deforms that sheet surface into the field configuration of the component junction field 23 (green sheet 1) 
including crevice 4 f by pressurizing from the upper part. And the alumina corpuscle 21 held at this is forced 
all over the component junction field 23 (the base of crevice 4* formed with a green sheet 7 is included). 
Here, the above-mentioned adhesive layer is formed in the part in which the junction blocking layer 6 is not 
formed among the component junction fields 23. The alumina corpuscle 21 is imprinted by the component 
junction field 23 from the silicon rubber sheet 20 side, and is joined to the front face of green sheets 1 and 7 
by this adhesive layer 17. On the other hand, since the adhesive layer 17 is not formed in the formation 
section of the junction blocking layer 6 as shown in drawing 5 , the alumina corpuscle 21 is not imprinted. 
[0036] Next, layered product 22 1 shown in drawing 6 (a) is obtained by removing the silicon rubber sheet 20 
from the above-mentioned layered product 22. That is, corresponding to one to one, as shown in this 
drawing (b), where the imprint field 25 of the alumina corpuscle 21 is separated by the junction blocking 
layer 6, it is formed in each sheet part 3 at each crevice 4 1 of green sheets 1 and 7, and its periphery. And by 
[ which do not illustrate imprint field 25 comrades which adjoin the layered product 22 ? in the junction 
blocking layer 6 separated mutually ] piercing so that it may pierce and the slot-like through tube 30 may be 
formed by punch, and subsequently cutting along with a cutting plane line 2, as shown in drawing 6 (c), it 
separates into substrate Plastic solid 3 1 which should turn into the structure, respectively. Since it sets in the 
junction blocking layer 6 which the alumina corpuscle 21 has not fixed and is cut and separated by blanking, 
a blemish etc. stops almost producing imprint field 25 comrades which adjoin at this time into the side-face 
part corresponding to the imprint field 25 of the alumina corpuscle 21 of substrate Plastic solid 31 which the 
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alumina corpuscle 21 piercing and being depressed by punch is avoided, as a result is acquired. 
[0037] It becomes the baking object 35 which shows above substrate Plastic solids 3 1 to drawing 7 by 
calcinating at the temperature of 1500-1600 degrees C after debinder processing with predetermined 
temperature. Here, it unifies, the part which consisted of green sheets 1,7, 10, and 18 serves as the ceramic 
substrate 36 in which the crevice 34 based on above-mentioned crevice 4* was formed, and the alumina 
corpuscle 21 of the imprint field 25 is unified in the condition of having made the bottom section eating into 
the top-face side of a ceramic substrate 36 as shown in drawing 9 . Moreover, since the junction blocking 
layer 6 is constituted by the subject in carboxymethylcellulose sodium and carbon, it decomposes and 
evaporates nearly completely by baking. On the other hand, the above-mentioned metal paste patterned 
layers 8 and 1 1 are sintered, respectively, and serve as the lead section 37, a built-in heater, and its lead 
sections 38 and 39. 

[0038] And as shown in drawing 8 , to this baking object 35, the paste which kneaded oxide semiconductor 
powder, for example, titania powder, with the solvent and the binder into the part corresponding to the 
imprint field 25 including a crevice 34 is piled, and the paste layer 40 is formed so that it may enter in this 
crevice 34. In the condition, by calcinating this secondarily at the temperature of 1050-1200 degrees C, as 
shown in drawing 9 , the titania powder of the paste layer 40 is sintered, it becomes a sensing element 41 , 
and the structure 50 for heater built-in ceramic sensors by which this sensing element 41 was united with the 
ceramic substrate 36 is obtained. Here, the alumina corpuscle 21 will be in the condition that the top section 
ate into the sensing element 41 side while the bottom section ate into the ceramic substrate 36, and the 
junction force between a sensing element 41 and a ceramic substrate 36 is heightened by the anchor effect. 
Here, the alumina corpuscle 21 has the desirable condition of eating away in a depth of 10-80 micrometers 
to a ceramic substrate. 

[0039] In addition, in the above-mentioned example, although explained taking the case of the case where 
an alumina corpuscle is joined as a transconjugant to a substrate Plastic solid, the technique of this invention 
can be applied, also when forming dead air space between the layers of two or more ceramic green sheets by 
which a laminating is carried out, for example or forming a part for a non-connecting part between 
laminating sides. In this case, what is necessary is just to form the above-mentioned junction blocking layer 
corresponding to a part for that dead air space or a non-connecting part. Here, as the formation approach of a 
junction blocking layer, the following approaches besides the mode formed in the shape of a thin film by 
printing are also possible. For example, if this notch 60a is filled up with the mucus containing the formation 
ingredient of a junction blocking layer and this mucus is dried after that when forming notch (or through 
tube) 60a in the middle green sheet 60 and making dead air space, as shown in drawing 10 , the junction 
blocking layer 63 of the configuration corresponding to the notch 60a concerned can be formed. In this case, 
in the condition that the above-mentioned notch 60a is filled up with nothing, the green sheets 61 and 62 of 
two sheets, with which the laminating of the middle green sheet 60 was carried out up and down have a 
possibility that the notch 60a concerned may be crushed and it may be joined mutually, for example, when 
the thickness of the middle sheet 60 is thin. However, if the junction blocking layer 63 is filled up with 
notch 60a, a fear of such junction arising will disappear. 

[0040] moreover , it say that it be hard that it come to also generate the fault which the binder in a green 
sheet 60 swell with the solvent in a mucus , and be transform or by which the printing pattern of the metal 
paste for form the lead section etc. be melt by use what be dissolved or distributed as a mucus for form the 
junction blocking layer 63 for the solvent which make water a subject for the ingredient of a hydrophilic 
property , when the binder of a green sheet 60 be an oleophilic thing . 

[0041] In addition, the approach of this invention is applicable not only to the sensor for oxygen detection 
but manufacture of other ceramic gas sensors. Moreover, it is also possible to apply to manufacture of the 
ceramic structures other than a ceramic sensor. 
[0042] 

[Example] Hereafter, the example of an experiment explains the example of this invention in more detail. 
That is, the following experiments investigated the relation between the combination presentation of the 
coating-like object for junction blocking layer formation, and the spreading property over a ceramic green 
sheet. First, combination kneading of the oleophilic binder which makes polyvinyl BICHIRARU resin a 
subject to alumina powder (0.7-1 .1 micrometers of mean diameters) as a ceramic green sheet was carried out 
40% of the weight, and this was fabricated in tabular [ of 60x90x0.3mm (0. there is also a sheet with a 
thickness of 4 or 0.8mm) ]. the water soluble polymer ingredient (cello gene 7A (Dai-Ichi Kogyo Seiyaku 
Co., Ltd. make) — ) which, on the other hand, makes a subject the carboxymethylcellulose sodium as 
distilled water and polymeric materials for film production as a coating-like object And carbon powder as a 
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viscous tonality granular object (while blending and preparing by the various ratios which show 1-50 
micrometer [ of mean diameters J: (product name AT series No. 15, No.40 (product made from Carbon 
Oriental Industry)) in Table 1) The coefficient of viscosity in the 25 degrees C was measured using the 
Brookfield viscometer. 

[0043] And the pattern of the shape of a 44x9. 5mm rectangle was printed on the above-mentioned green 
sheet by screen-stencil using the these coatings-like object, and the junction blocking layer was formed by 
drying this. In this way, visual observation of the obtained junction blocking layer was carried out with the 
stereoscopic microscope (one 1 0 times the scale factor of this), respectively, and the following criteria 
estimated the formation condition. 

O : there is almost no defect of air bubbles etc. and the homogeneous and good junction blocking layer was 
obtained. 

O : although few air bubbles were seen, osmosis of an organic solvent was considered to be extent which is 
not permitted. 

x: What was considered that many air bubbles are formed and osmosis of an organic solvent becomes a 
problem. 

The above result is shown in Table 1 . 
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[0045] It turns out that the good junction blocking layer is formed when becoming the range whose ratio 
WB/WP of AUW WB of a water soluble polymer ingredient to AUW WP of the carbon particle in a 
coating-like object is 0.2-0.4 micrometers according to this result. Moreover, that it is also good turns out 
that formation of few junction blocking layers of a defect adjusts the mean particle diameter of a carbon 
particle in 4-40 micrometers. 
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